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(57) Abstract 

Technical problem A small and cheap and stable automatic frequency control circuit Is 
realized. 

Means for Solution It transmits to transmit data including the data for measurement of an 
error rate, and the error rate of the data for measurement is measured in the error rate 
measuring circuit 7. The error rate judging circuit 8 outputs signal BER-ALM, when the 
measured error rate is beyond a predetermined value. This signal passes through the gate 11, 
when receiving level is judged by the receiving level judging circuit 10 to be beyond a 
predetermined value, and it starts the pseudp-random . signal.3eneratpr^l.2. The pulse train 
outputted by this starting is changed into direct current voltagW by the digital to analog 
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converter 13, and receives fluctuation with the random frequency of the local oscillation circuit 
1 with this direct current voltage v. Consequently, when the error rate which the error rate /, 
measuring circuit 7 measured becomes below a predetermined value, the above-mentioned // 
control is ended and the carrier of a desired frequency is outputted from a local oscillation // 
circuit. u 



Claim(s) 

Claim 1 It is the automatlc-frequency-control approach for controlling the oscillation frequency 
of the local oscillation circuit which uses the RF signal modulated and transmitted with the 
digital signal for changing into an intermediate frequency signal. When the threshold limit value 
of the error rate as which the data for measurement for measuring an error rate were added to 
said digital signal, it transmitted to it, the above-mentioned data for measurement were taken 
out in the receiving side, the error rate was measured, and the this measured error rate was 
determined beforehand is surpassed The automatic-frequency-control approach controlled so 
that the oscillation frequency of said local oscillation circuit is changed at random and said 
measured error rate becomes below the threshold limit value of said error rate by this change. 
Claim 2 It is the automatic-frequency-control approach for controlling the oscillation frequency 
of the local oscillation circuit which uses the RF signal modulated and transmitted with the 
digital signal for changing into an intermediate frequency signal. Add the data for measurement 
for measuring an error rate to said digital signal, and it transmits to it. When having surpassed 
the threshold limit value of the receiving level as which the above-mentioned data for 
measurement were taken out in the receiving side, and the threshold limit value of the error 
rate as which the error rate which measured and this measured the error rate was determined 
beforehand was surpassed, and the receiving level of said high frequency signal was 
determined beforehand The automatic-frequency-control approach controlled so that the 
oscillation frequency of said local oscillation circuit is changed at random and said measured 
error rate becomes below the threshold limit value of said error rate by this change. 
Claim 3 Said data for measurement are the automatic-frequency-control approach according to 
claim 1 or 2 characterized by adding and transmitting to the frame alignment signal for digital 
signal transmission. 

Claim 4 The automatic-frequency-control approach according to claim 1 or 2 characterized by 
using and transmitting said data for measurement for one of said the multiple channels when 
the digital signal transmitted carries out time-division multiplexing of the digital signal of a 
multiple channel. 

Claim 5 It is an automatic frequency control circuit for controlling the oscillation frequency of 
the local oscillation circuit which uses the RF signal modulated and transmitted with the digital 
signal containing the data for measurement for error rate measurement for changing into an 
intermediate frequency signal. The error rate measurement means for taking out said data for 
measurement from the baseband signaling by which the reception recovery was carried out, 
and measuring the error rate, The timing control means for controlling to operate this error rate 
measurement means periodically. The error rate judging means for outputting a seizing signal, 
when the threshold limit value of the error rate as which the error rate measured by said error 
rate measurement means was determined beforehand is surpassed, The pulse generating 
means for outputting the pseudo-random pulse train of predetermined die length, whenever 
said seizing signal is inputted, The automatic frequency control circuit characterized by having a 
digital to analog means for changing into the direct current voltage corresponding to the pulse 
train the pseudo- random pulse train outputted from this means, and impressing to the control 
terminal of the oscillation frequency of said local oscillation circuit. 

Claim 6 When the threshold limit value of the receiving level as which the receiving level of 
said high frequency signal was determined beforehand is surpassed, And said seizing signal 
outputted from the receiving level judging means and said error rate judging means for 
outputting an open signal only then The automatic frequency control circuit according to claim 5 
characterized by adding the gate means for controlling to impress to said pulse generating 
means only when said open signal is outputted from said receiving level judging means. 
Claim 7 The receiver equipped with the automatic frequency control circuit according to claim 5 
or 6. 
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Detailed Description of the Invention 
0001 

Field of the Invention Especially this invention relates to the automatic-frequency-control 
approach and circuit of the suitable receiver for the oscillation frequency control of the local 
oscillation circuit used in the frequency changing circuit of the receiver which receives the 
modulating signal by which the phase modulation was carried out with the digital signal, and 
the receiver equipped with the circuit with respect to the automatic-frequency-control approach 
and circuit of a receiver, and a receiver. 
0002 

Description of the Prior Art In the receiver of the walkie-talkie which receives the signal 
which carried out the phase modulation with the digital signal, the RF signal received first is 
changed into an intermediate frequency signal by the local oscillation circuit, and the 
configuration of recovering a baseband pulse signal from this Intermediate frequency signal by 
technique, such as a synchronous detection or differentially coherent detection, is taken in 
many cases. A local frequency is controlled by the receiver of such a configuration so that the 
difference of the carrier frequency of a received high-frequency signal and the local frequency 
of a local oscillation circuit serves as a set-up criteria intermediate frequency, and it is 
necessary to be made to make magnification actuation of an intermediate frequency signal, and 
recovery actuation to a baseband pulse into a more positive thing. 

0003 The automatic frequency-control of this invention has what acquires a control signal from 
an intermediate frequency signal, and the thing which acquires a control signal from baseband 
signaling as an example of the conventional technique for the purpose of the automatic control 
of the above-mentioned local frequency. If the former is for example, 4 phase modulation, it 
will carry out 4 multiplying of the intermediate frequency signal by which the phase modulation 
was carried out by the pulse, it takes out a 4 times as many carrier component as an 
intermediate frequency, detects it with an FM detector (for example, use of a phase-locked 
loop), takes out the direct current voltage corresponding to the gap from a criteria intermediate 
frequency, and controls the local frequency of a local oscillation circuit by making this into a 
control signal. Moreover, although the Costas loop formation which acquires the control signal 
for a subcarrier synchronization from baseband signaling, for example, using the operation of 
baseband signaling as an approach of acquiring a control signal is known, there is a method of 
detecting the gap by the reference value of an intermediate frequency too using this. 
0004 

Problem(s) to be Solved by the Invention Multiplying and amplifying circuit, and FM 
detector circuit in an intermediate frequency band are required of the approach of acquiring the 
control signal of a local frequency by processing of an intermediate frequency band among the 
above-mentioned conventional techniques. Moreover, by the approach of acquiring a control 
signal by the Costas loop formation in baseband etc., the analog multiplication processing in 
baseband etc. is needed. Therefore, conventionally these , while a circuit is complicated, 
desired actuation is realized and many activities and costs are needed for maintaining it at a 
stable state in a circuit. 

0005 The purpose of this invention is more easy circuitry, and it is to offer the automatic- 
frequency-control approach that the stability of the actuation is also easily securable and circuit 
of a receiver, and the receiver using the circuit. 
0006 

Means for Solving the Problem In order to attain the above-mentioned purpose, ft sets to 
this invention. It is the automatic-frequency-control approach for controlling the oscillation 
frequency of the local oscillation circuit which uses the RF signal modulated and transmitted 
with the digital signal for changing into an intermediate frequency signal. When the threshold 
limit value of the error rate as which the data for measurement for measuring an error rate 
were added to said digital signal, it transmitted to it, the above-mentioned data for 
measurement were taken out in the receiving side, the error rate was measured, and the this 
measured error rate was determined beforehand is surpassed The oscillation frequency of said 
local oscillation circuit is changed at random, and the automatic frequency control controlled so 
that said measured error rate becomes below the threshold limit value of said error rate by this 
change Is indicated, 

0007 Moreover, this invention is the automatic-frequency-control approach for controlling the 
oscillation frequency of the local oscillation circuit which uses the RF signal modulated and 
transmitted with the digital signal for changing into an intermediate frequency signal. Add the 
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data for measurement for measuring an error rate to said digital signal, and It transmits to it. 
When having surpassed the threshold limit value of the receiving level as which the above- 
mentioned data for measurement were taken out in the receiving side, and the threshold limit 
value of the error rate as which the error rate which measured and this measured the error rate 
was determined beforehand was surpassed, and the receiving level of said high frequency 
signal was determined beforehand The oscillation frequency of said local oscillation circuit is 
changed at random, and the automatic-frequency-control approach controlled so that said 
measured error rate becomes below the threshold limit value of said error rate by this change is 
Indicated. 

0008 Moreover, this invention is an automatic frequency control circuit for controlling the 
oscillation frequency of the locai oscillation circuit which uses the RF signal modulated and 
transmitted with the digital signal containing the data for measurement for error rate 
measurement for changing into an intermediate frequency signal. The error rate measurement 
means for taking out said data for measurement from the baseband signaling by which the 
reception recovery was carried out, and measuring the error rate, The timing control means for 
controlling to operate this error rate measurement means periodically, The error rate judging 
means for outputting a seizing signal, when the threshold limit value of the error rate as which 
the error rate measured by said error rate measurement means was determined beforehand is 
surpassed, The pulse generating means for outputting the pseudo-random pulse train of 
predetermined die length, whenever said seizing signal is inputted, The automatic frequency 
control circuit characterized by having a digital to analog means for changing into the direct 
current voltage corresponding to the pulse train the pseudo-random pulse train outputted from 
this means, and impressing tqthe control terminal of the oscillation frequency of said local 
oscillation circuit is indicated. 

0009 Moreover, when this invention surpasses the threshold limit value of the receiving level 
as which the receiving level of said high frequency signal was determined beforehand, And said 
seizing signal outputted from the receiving level judging means and said error rate judging 
means for outputting an open signal only then Only when said open signal is outputted from 
said receiving level judging means, the automatic frequency control circuit characterized by 
adding the gate means for controlling to impress to said pulse generating means is indicated. 

0010 Furthermore, this invention indicates the receiver equipped with the above mentioned 
automatic frequency control circuit. 

0011 

Embodiment of the Invention Hereafter, the gestalt of operation of this invention is 
explained. Drawing 1 is the block diagram showing the example of a configuration of the 
automatic frequency control circuit which becomes this invention, and is a circuit for controlling 
the local oscillation circuit 1 (VCO) where the local frequency fL outputted with the control 
voltage v is strange good. ■ • 

0012 The reception input to which the phase modulation of the RF was carried out is changed 
into the intermediate frequency signal SIF with a frequency converter 2 by the local carrier from • 
the above-mentioned local oscillation circuit 1. This intermediate frequency signal SIF is 
inputted into a demodulator 5 through a filter 3 and the intermediate frequency amplifier 4, and 

a synchronous detection is carried out with the carrier from the subcarrier regenerative circuit 6 
here, and it is outputted as a detection output SB of baseband. 

0013 In order to acquire the control signal of the local oscillation circuit 1, it has the error rate 
(BER) measuring circuit 7 and-the error rate judging circuit 8, and although the above is the 
usual reception / recovery system, it consists of gestalten of this operation so that the pseudo- 
random signal generator (PN-GEN) 12 may be controlled by this output and oscillation 
frequency control of the local oscillation circuit 1 may be performed. 

0014 The error rate measuring .circuit 7 measures the bit error rate from the received detection 
output SB in the above-mentioned configuration for every time of the timing signal from the 
timing control circuit 9 being inputted. The data for measurement of the bit string of **** for 
error rate measurement are added to the frame alignment signal used as an example of the 
measuring method of a bit error rate in order to identify the transmission frame of digital 
communication generally, it transmits, and there is the approach of taking this out in an error 
rate measuring circuit, and measuring the error rate. Moreover, in the case of the digital signal 
in which Time Division Multiplexing was carried out by two or more channels, such as a 
telephone, there Is also the approach of adding the above-mentioned data for measurement 
after the frame alignment signal for Time Division Multiplexing as the above-mentioned frame 
alignment signal. Moreover, inithe case of this Time Division Multiplexing, the above-mentioned 
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data for measurement are always transmitted using one channel, there is also the approach of 
measuring that error rate in it, and an error rate can also be measured using the both sides of 
the data for measurement further sent by this channel for measurement, and the data for 
measurement added to a frame alignment signal. In addition, the timing which takes out the 
above-mentioned data for measurement can be easily obtained from a demultiplexing circuit, a 
decoder circuit, etc. for processing the detection output SB (illustration abbreviation). 

0015 When the error rate judging circuit 8 investigates whether the error rate measured by the 
error rate measuring circuit 7 has surpassed the threshold limit value set up beforehand and is 
surpassed, signal BER-ALM is outputted. On the other hand, the receiving level judging circuit 
10 takes out the receiving level signal detected for the automatic gain control of the 
intermediate frequency amplifier 4, and judges whether it is more than the threshold limit value 
of the receiving level to which the level was set beforehand. And only when this receiving level 
is more than a receiving level threshold limit value, the gate 11 is made open, and passage of 
signal BER-ALM from the error rate judging circuit 8 is enabled. 

0016 Therefore, signal BER-ALM is outputted from the error rate judging circuit 8, although the 
receiving level of high frequency is more than that threshold limit value when this passes 
through the gate 11 and is impressed to the pseudo-random signal generator 12, it means that 
the error rate has surpassed the threshold limit value of an error rate, and increase of this error 
rate is judged because the frequency of a local oscillation circuit has shifted from the 
predetermined value. And at this time, the pseudo-random signal generator 12 outputs a fixed 
time amount pulse train, this js changed into direct current voltage v by the digital to analog 
converter (DAC) 13, and the frequency of the local oscillation circuit 1 is changed with this 
electrical potential difference y. Since an error rate changes with these, even when this is the 
next timing pulse of a control circuit 9, signal BER-ALM is similarly impressed with it being more 
than the threshold limit value to. a pseudo-random signal generator, and the frequency of the 
local oscillation circuit 1 is changed again. Since a pulse train which Is different whenever the 
pseudo-random signal generator 12 Is' started is generated at random and the electrical 
potential difference v of digital'tb analog converter 13 output changes at random, while having 
repeated the above cycles, the' putput frequency of the local oscillation circuit 1 may serve as 
normal values, and the error rate which the error rate measuring circuit 7 measured may also 
fall. At this time, the pseudo-random signal generator 12 will not be started and the local, 
oscillation circuit 1 also continues an oscillation on that normal frequency. 

0017 In addition, whenever it Is started once, the pulse train of one or more periods Is 
outputted at least, and it enables It to consider that the output is fully random, for example, 
using about 9-10 steps of M sequence pulse generators as the above-mentioned pseudo- 
random signal generator 12. 

0018 According to the above-mentioned configuration, most Is a digital circuit, the circuit 
added for the error rate measuring circuit 7, its judgment circuit 8, the timing control circuit 9, 
the gate 11, pseudo-random signal generator 12 grade, and this invention Is small and cheap, 
and the actuation is also stableVTherefore, since an intermediate frequency signal Is more 
certainly maintained by the predetermined frequency, it can also take the large drawing-ln 
range to the received frequency' drift of a subcarrier regenerative circuit, and can maintain a 
good communication link condition. Moreover, since detection of the data for measurement for 
error rate measurement can be easily performed if an original signal-processing system is used, 
the description of small and cheap - and stability as the whole equipment does not change. 
0019 

Effect of the Invention According to this invention, it is small and cheap, the automatic 
frequency control circuit which operates to stability can be realized, and it is effective in the 
ability to use a receiver in the always good condition. 



Brief Description of the Drawings 

Drawing 1 It is the block diagram showing the example of a configuration of the automatic 
frequency control circuit which becomes this invention. 
Description of Notations 

1 Local Oscillation Circuit 

2 Frequency Converter 

4 Intermediate Frequency Amplifier 

5 Demodulator 



http://themescape/pdfTMTJP093i6837.htm 



30/09/2005 



ui u i_uj 1 1 ii aummj i | 11 

PatentOrder MT p age 6 sur 6 



6 Subcarrier Regenerative Circuit 

7 Error Rate Measuring Circuit 

8 Error Rate Judging Circuit 

9 Timing Control Circuit 

10 Receiving Level Judging Circuit 

11 Gate 

12 Pseudo-random Signal Generator 

13 Digital to Analog Converter 



Drawing 1 

[x) ID=000003 
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